Abstract: Latest development and experimental study of a W-band gyro-TWA with a helically corrugated waveguide and a cusp electron gun are presented With an input seed signal from an 1.5 W, 90-96 GHz solid state source a gain of 27 dB was measured from the experiment. The bandwidth of the gyro-TWA was measured to be at least 5
Introduction
The gyro-devices are high power coherent microwave sources that excel at high frequencies (up to the terahertz range). There are a number of applications for such devices including high resolution RADAR, plasma diagnostics, communications and medical imaging, and accurate material analysis based on electron spin resonance in conjunction with magnetic resonance and terahertz spectroscopy. Recently gyro-devices in the form of both a gyro-TWA [1] and a gyro-BWO [2, 3] have been developed at the University of Strathclyde. In this paper the latest development and experimental results of a W-band gyro TWA are presented. A CAD drawing of the gyro-TW A including its components such as input coupler, output window and magnetic coils is shown in Fig. 1 . 
Interaction region
When the interaction region has a helical corrugation on the inner surface there exists an "ideal" eigenwave giving many benefits that can be exploited in novel gyro-devices and in pulse compression [4] . For the gyro-devices the eigenwave has an almost constant value of group velocity over a wide frequency band in the region of small axial wave numbers [5] . This dispersion can be designed to match the dispersion line of an electron cyclotron mode or its harmonics. This allows broadband microwave amplification to be achieved in a gyrotron travelling wave amplifier [6] .
To drive the beam-wave interaction in a helically electron beam can be generated by a cusp [7] . The maximum output of the gyro-TW A was predicted to be 5 kW with a 3 dB frequency bandwidth of90-100 GHz and a saturated gain of37 dB.
The coupling of the beam and the eigenwave in the gyro TWA that exists inside the helically corrugated waveguide can be described by the following equation [5] :
Cusp electron gun
The cusp electron gun has been simulated and experimentally measured [8] 
Input and output of the wave
The input signal was inserted using an input coupler, which 
Conclusion
Theory and numerical simulations of the operating parameters of helical waveguide W-band gyro-devices have been confirmed by the experimental measurements.
